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Automation Myth #2 ς Automation technology can operate mainline railways without human involvement 

 

 

  
 

The Changing Role of Staff in Automated Railway Operation and why 
Human Cognition is Here to Stay   

 

SUMMARY 

 
Automated mainline railway operation is challenging the traditional role of 
the operational staff ensuring safe and punctual service. Nevertheless, there 
are sound operational, economic, regulatory and societal reasons for valuing 
and maintaining central contributions of human staff to railway operation in 
future automated service. Instead of a linear transferal of tasks from the 
human to the automation technology a human-machine collaboration 
setting becomes apparent that enables both, automation-driven benefits in 
terms of capacity or energy consumption and benefits in terms of efficient 
human intervention in case of operational uncertainty, where human 
decision-making and communication skills are key to safety.  
 
 

INTRODUCTION 

Think of the last time you tried to get something 100 percent right. I assume the first 70 to 80 percent of 
the work went quite well and then the trouble started, you spend more and more effort to accomplish less 
and less progress. Did you get to 100 percent in the end? Or did you stop at 95 percent, because you a) were 
just not able to do the last five percent on your own or b) the effort was just too big to be worth it? The 
bottom line is that there are good reasons why we collaborate with others to achieve our goals. It is so much 
ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ŀƴŘ ǎƳŀǊǘŜǊ ǘƘŀƴ ǘǊȅƛƴƎ ǘƻ ōŜ ŀ ŎƭŀǎǎƛŎŀƭ άƪƴƻǿ-it-ŀƭƭέΦ The same logic applies to human-
machine collaboration, where human experts and automation technology collaborate to jointly achieve a 
certain goal by investing a reasonable amount of resources.      

SCIENTIFIC FOUNDATION 

Most automation taxonomies implicitly convey the idea that the introduction of automation technology 
is a one-way ticket. Levels of automation, representing a common and fundamental automation taxonomy, 
are defined as άŀ ŎƻƴǘƛƴǳǳƳ ƻŦ ƭŜǾŜƭǎΣ ŦǊƻƳ ǘƘŜ ƭƻǿŜǎǘ ƭŜǾŜƭ ƻŦ Ŧǳƭƭȅ manual performance to the highest level 
ƻŦ Ŧǳƭƭ ŀǳǘƻƳŀǘƛƻƴέ όtŀǊŀǎǳǊŀƳŀƴ Ŝǘ ŀƭΦΣ нлллΣ ǇΦ нутύΦ Lƴ other words, the level of automation describes to 
what extent a system is executing a function autonomously. Stages of automation refer to the information-
processing stage to which the automated functions can be attributed (Parasuraman et al., 2000). The stages 
are based on a simple four stage model of human information-processing comprising sensory processing, 
perception, decision-making, and response selection that directly translate into the four stages of 
automation: information acquisition, information analysis, decision selection and action implementation 
(Parasuraman et al., 2000). Thus, an automated functionality can be classified according to its level of 
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